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[SUBJECT OF THE INVENTION] 

The aim is to provide a TDMA radio apparatus 
with a high calling limit, when a structure is 
simple and sets the suitable 
synchronous-control timing and the transmitting 
output timing automatically corresponding to the 
fluctuation state of a reception signal. 

[PROBLEM TO BE SOLVED] 

The receiver section 11 and transmission 
section 12 which send and receive the radio 
wave of TDMA time-division multiplexed. 
A protocol control means 1 3 which processes 
the control data in transmission-and-reception 
data. 

A received electric-field-strength detection 
means 14. 

A bit-error-rate detection means 1 5. 

A reception signal fluctuation state 

discrimination means 16. 

A synchronous timing-control means 17. 

An output timing-control means 18. 

A database part 19. 

It comprised these. 

Thereby, according to the fluctuatio njtate of a_ 
jeception signal, it can set now the suita ble 
synchronization timing and the output timing, a 
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TDMA radio apparatus with a high calling limit is 
realizable. 
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[CLAIMS] 



'JSC 15 



[CLAIM 1] 

A TDMA radio apparatus, comprising 

a receiver section and transmission section 

which send and receive the radio wave of 

TDMA time-division multiplexed. 

A protocol control means which processes the 

control data in transmission-and-reception data. 

A received electric-field-strength detection 

means which detects the electric field strength 

of a received radio wave. 

A bit error detection means which detects 

whether an error is in the received 
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bit-sequence. 

A reception signal fluctuation state 
discrimination means which discriminates the 
fluctuation state of a reception signal from the 
output of said received electric-field-strength 
detection means, and the output of said bit error 
detection means. 

A synchronizati on timing-control mea ns_whicb- 
sets synchronization window width with respect 
t o said receiver s ection. 
An output timing-control means which sets 
transmitting correction time with respect to said 
transmission section. 

A database part which stores the knowledge 
which it relates to the fluctuation state of a 
reception signal. 
It provided the above. 



[CLAIM 2] 

A TDMA radio apparatus of Claim 1 , in which 
said reception signal fluctuation state 
discrimination means discriminates call 
distance and the fluctuation state of 
transmission delay time into a group for the 
absolute value and time variation of an output 
which are obtained from said received 
electric-field-strength detection means, it sets 
suitable synchronization window width and 
transmitting correction time with respect to said 
synchronization timing-control means and said 
output timing-control means. 



[!if*2|3] [CLAIM 3] 

m^tBit^mytM$\%l^& ATDMA radio apparatus of Claim 1, in which 



said reception signal fluctuation state 
discrimination means discriminates call 
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distance and the fluctuation state of 
transmission delay time into a group for the 
absolute value and time variation of an output 
which are obtained from said bit error detection 
means, it sets suitable synchronization window 
width and transmitting correction time with 
respect to said synchronization timing-control 
means and said output timing-control means. 



OTDMAiigfo 



[CLAIM 4] 

ATDMA radio apparatus any of Claim 1 to 3, in 
which said database part stores the criterion 
which it relates to the adjustment quantity of 
synchronization window width and transmitting 
correction time with respect to the absolute 
value of a received electric field strength, a time 
variation, and the absolute value and time 
variation of the number of bit errors. 



DMAilifo 



[CLAIM 5] 

ATDMA radio apparatus any of Claims 1 to 4, in 
which said database part stored what evaluated 
the information defined by the language rule. 
Said reception signal fluctuation state 
discrimination means performs fuzzy reasoning 
from the information of this database, and 
decides the adjustment quantity of 
synchronization window width and transmitting 
correction time. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0001] 



[0001] 
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[%W<DmirZ>&ffiftm] [TECHNICAL FIELD OF THE INVENTION] 

^^#J^jt&rfr9TD The present invention relates to the TDMA radio 

MA^M^W:\^ir^>h(DXh apparatus which performs time-division 

5 0 multiplexing. 



[0002] 



[0002] 



jft^ TDMA (Time Division 
Multiple Access) 
0^(DPHS^'>H(DDECT(Di 
gital European Cordless 
Telecommunications) 



[PRIOR ART] 

While a TDMA (Time Division Multiple Access) 
radio system is adopted as PHS of Japan or 
European DECT (Digital European Cordless 
Telecommunications) in recent years, it 
accompanies a lowering of cost of a service 
provision firm and the wireless communication 
apparatus by efforts of a device vendor, and 
decreasing of communication cost, and has 
prevailed quickly. 



[0003] 

sir, m^%^MU£frhV£$k(D 
ft 3\*m&mT-**<DMW 



[0003] 

Hereafter, it gives explanation about the 
conventional TDMA radio apparatus, referring 
drawing. 

FIG. 5 is the block diagram of the conventional 
TDMA radio apparatus. 

3 is the receiver section in which 1 and 2 send, 
respectively and receive the radio wave of 
TDMA in FIG. 5 and a transmission section, and 
a protocol control means which processes the 
control data in transmission-and-reception data, 

4 is a Rynrf hrnn i 7 qt'Qji timing-control means ^ 
which sets synchronization window width with _ 
respect to a receiver section 1 , 5 is an output 
timing-control me ans w hich sets transmitting 
co rrection time with respect to a transmission 
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section 2, 6 is a database part which stores the 
value which it sets with respect to the 
synchronization timing-control means 4 and the 
output fiming-control means 5. — 



[0004] 



[0005] 



[0004] 

About the conventional TDMA radio apparatus 
comprised as mentioned above, it explains the 
action below. 

First, when performing reception, the 
synchronization timing-control means 4 reads 
the information of the s yn chronizat ion window 
width which it has s tored in the database pa rt 6, 
TTsitstoa receiver section 1 . 
When receiving synchronization information at 
the designated time of window width, it regards 
it as synchronization establishment and makes 
the protocol control means 3 process receiving 
data in a receiver section 1 . 
After the reception completion can carry out 
continuation maintenance of the 
synchronization, absorbing the fluctuation of the 
time by a propagation delay by not performing 
reception till the timing when the following frame 

comes, but only the time of synchronization 

____ ■ 

window width performing reception before or 
afteMf^ 
synchrgnjzationJnform^ an 
unnec^s^^jichron^ may not be 
detected. 



[0005] 

Next, when performing transmission, the output 
timing-control means 5 reads the transmitting 
correction time which it has stored in the 
database part 6, it sets to a transmission section 
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2. 

In a transmission section 2, it sets the 
transmission data passed from the protocol 
control means 3 at the data transmitting timing, 
it shifts only the designated transmitting 
correction time with time near at hand, and it 
starts transmission. 

A propagation delay . becomes bigger, so that 
communication distance gets long, since time to 
reach a companion is delayed, the fluctuation of 
the time by a propagation delay is absorbable 
by transmitting data a little early according to a 
companion's receiving timing. 



[0006] 



[0006] 



^mitMlEm Pelii, TDMA* 

h%-fe<DmmxmfeLtct>(Db 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, with said conventional TDMA radio 
apparatus, the synchronization window width 
which it has stored in the database part 6, and 
transmitting correction time are the constants of 
the fixation set only once at the time of 
initialization of a TDMA radio apparatus. 
Since it is what assumed communication 
distance and reflection and diffraction / 
scattering conditions in a certain fixed range, 
when it removes from assumption conditions, a 
synchronization removes and a noise occurs, it 
had become the cause which causes 
degradation of the communication quality from 
which communication will be cut. 

# 

Therefore, when assumption conditions are put 
at a short distance, long-distance 
communication quality degrades, when 
assumption conditions are put on a long 
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[0007] 



[0008] 



[0009] 

gM#agffifiJ^®±, Sit 



distance, that the communication quality of a 
short distance degrades will occur. 

[0007] 

Moreover, in the case of wireless 
communications, the geographical conditions 
and the movement conditions of a 
communication terminal of a station, the wall of 
a wireless-terminal periphery, a building, etc. 
are complicated. 

Since a radio-wave-propagation situation varied 
every moment accompanying change of time or 
a distance of movement, there was a problem 
that it was difficult to assume conditions itself. 

[0008] 

It takes this invention into consideration in the 
above-mentioned conventional task, and 
always monitors the fluctuation state of the 
reception signal in communication, it is the aim 
of the present invention to provide a TDMA 
radio apparatus to w hich it can j pake regulatio n 
of synchron ization window w idth or transmitting 
correction time perform appropriately according 
to a situation. 

[0009] 

[MEANS TO SOLVE THE PROBLEM] 

A protocol control means which processes the 
receiver section and transmission section which 
send and receive the radio wave of TDMA by 
which the TDMA radio apparatus of this 
invention was time-division multiplexed, and the 
control data in transmission-and-reception data. 
A received electric-field-strength detection 
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means which detects the electric field strength 

of a received radio wave. 

A bit error detection means which detects 

whether an error is in the received 

bit-sequence. 

A reception signal fluctuation state 
discrimination means which discriminates the 
fluctuation state of a reception signal from the 
output of said received electric-field-strength 
detection means, and the output of said bit error 
detection means. 

A synchr onization timing-control means which 
sets j ynchronization window width with respect 
to said receiver section. 



An output timing-control means which sets 
transmitting correction time with respect to said 
transmission section. 

It provided the database part which stores the 
knowledge which it relates to the fluctuation 
state of a reception signal. 



[0010] 



[0010] 

By this structure, it always monitors the 
fluctuation state of the reception signal in 
communication, the TDMA radio apparatus to 
whichjtcan make regu{ationj)f_s^ 
window w idth or transmitting correction time 
perform appropriately according to a situation is 
realizable. 



[0011] 



[0011] 



[EMBODIMENT OF THE INVENTION] 

A protocol control means which processes the 
receiver section which sends and receives the 
radio wave of TDMA by which invention of 
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Claim 1 was time-division multiplexed and a 
transmission section, and the control data in 
transmission-and-reception data. 
A received electric-field-strength detection 
means which detects the electric field strength 
of a received radio wave. 
A bit error detection means which detects 
whether an error is in the received 
bit-sequence. 

A reception signal fluctuation state 
discrimination means which discriminates the 
fluctuation state of a reception signal from the 
output of said received electric-field-strength 
detection means, and the output of said bit error 
detection means. 

A synchroniza tio n timina-controlj rieans which 

to sai d receiver section . 
An output timing-control means which sets 
transmitting correction time with respect to said 
transmission section. 

It provided the database part which stores the 
knowledge which it relates to the fluctuation 
state of a reception signal. 



[0012] 



[0012] 

By this structure, jj^carLset^said synchronization 
windoyp yidth-and said transmitting correction 
time automatically according to the fluctuation 
state of a reception signal. 



[0013] 



[0013] 

Invention whose invention of Claim 2 is Claim 1 . 
^K^fEft^^^^^V^T^ mfffi Wherein, it has said reception signal fluctuation 

fit ^^Wi^kWMftl^Wcli, state discrimination means discriminates call 
ll&!Egfsfy^M$fcbM<fc!9 distance and the fluctuation state of 
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'&btiZ>liit)<D%&tti$.b$$?a\M transmission delay time into a group for the 



<b4£&(^iSfiSSgPi^feiti§S£ absolute value and time variation of the output 
#Pfl©3£iMfclg&WJ1- obtained from said received 
W&b^rho electric-field-strength detection means as the 

characteristics. 



[0014] 



[0014] 

By this structure, it can set suitable 
s ynchronization window width a nd transmitting 
correction time with respect to said 
synchronization timing-control means and said 
output timing-control means. 



[0015] 

■tz 0 



[0015] 

Invention whose invention of Claim 3 is Claim 1 . 
Wherein, it has said reception signal fluctuation 
state discrimination means discriminates call 
distance and the fluctuation state of 
transmission delay time into a group for the 
absolute value and time variation of the output 
obtained from said bit error detection means as 
the characteristics. 



[0016] 



[0016] 

By this structure, it can set suitable 
synchronic 



rmn window width and transmitting 
correction time with respect to said 
synchronization timing-control means and said 
output timing-control means. 



[0017] 



[0017] 

It sets invention of Claim 4 to the invention in 
any one of Claim 1 to 3, it has said database 
part stores the criterion which it relates to the 



^adjustment q u antity of sy nchro nization window 
width and transmitting correction time with 
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respect to the absolute value of a received 
electric field strength, a time variation, and the 
absolute value and time variation of the number 
of bit errors as the characteristics. 



[0018] [0018] 

ZtDffiffcitZXV) , 2^55^ bVf^te This structure can describe correlation freely 

t'X"0:^-t^tX\ tSSl^^: and in detail by expressing by a two 

g &ti*<)$$M{zt£$i1~Z)^ktfX* dimensional matrix etc. 



[0019] 



[0019] 

It sets invention of Claim 5 to the invention in 
any one of Claims 1 to 4, said database part 
stored what evaluated the information defined 
by the language rule. 

It has said reception signal fluctuation state 
discrimination means deci des the adjustm ent 

v * ■ 

quantit y of synchronization wind ow width and 
transmitting correction time by fuzzy reasoning 
from the information of this database as the 
characteristics. 



[0020] 

mt-xmrn^mmm^mnm 

5> 0 



[0020] 

While estimating change of a situation and 
being able to discriminate the optimal 
adjustment quantity by this structure, it can 
reduce the memory capacity expressing 
adjustment quantity. 



[0021] 



[0021] 

Hereafter, it explains Embodiment of this 
invention, referring drawing. 
FIG 1 is the block diagram of the TDMA radio 
apparatus in one embodiment of this invention, 
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FIG. 2 is a flowchart which represents the profile 
of processing in which said reception signal 
fluctuation state discrimination means obtains 
the optimal synchronization window width and 
transmitting correction time, it sets the 
Membership-function figure and FIG. 4 which 
were used in order that FIG. 3 might express by 
a f-set about the time variation of the received 
electric field strength which this database part is 
storing, the size of the number of bit errors of 
receiving data, andJhe-SYnchroni zation w in dow 

j/vidth which performs adjus tment and the size of 
transmitting correction time at this receiving 
timing, change rate of a received electric field 
strength is the process in which they reason the 
optimal synch ronization win d ow width and 

transmitting correctiontin^^ 
number of bit errors are 2, and the figure which 
represents a reasoning result. 



[0022] 



[0022] 

It is the receiver section and transmission 
section which send and receive the radio wave 
of TDMA by which 11 and 12 were time-division 
multiplexed in FIG. 1, 13 is a protocol control 
means which processes the control data in 
transmission-and-reception data, 14 is a 
received electric-field-strength detection means 
which detects the electric field strength of a 
received radio wave. 

A received electric field strength outputs how 

much it varied from the frame timing last time 

for every frame timing set beforehand. 

It is the bit error detection means which detects 

whether 15 has an error in the received 

bit-sequence. 
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It outputs how many bit errors occurred from the 
frame timing last time for every frame timing set 
beforehand. 



[00231 

¥48:, 18tii£<f S|J12^LT, ' 



[0023] 

16 is a reception signal fluctuation state 
discrimination means which discriminates the 
fluctuation state of a reception signal from the 
output of the received electric-field-strength 
detection means 14, and the output of the bit 
error detection means 15. 

In this Embodiment, the reasoning based on 
fuzzy theory performs the calculation of 
synchronization window width and transmitting 
correction time~ " 

17 is a synchronization timing-co ntird4T^ans. 

whi ch sets the synchronization window w idth 
calculated with the reception sign al fluctuatio n 



state dis crinr^ nation'means 16 with respect to a 
receiver section 11 , 18 is an output 
timing-control means *which sets the 
transmitting correction time calculated with the 
reception signal fluctuation state discrimination 
means 16 with respect to a transmission section 
12, 19 is a database part which stores the 
knowledge which it relates to the fluctuation 
state of a reception signal. s ynchronization _ 
window width, and the size of transmitting 
correction time. 



[0024] 



[0024] 

About the TDMA radio apparatus comprised as 
mentioned above, it explains the action below. 
It explains the reasoning rule which first obtains 
the optimal synchronization window width and 
transmitting correction time from the time 
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variation of a received electric field strength, 
and the size of the number of bit errors of 
receiving data. 

JQje synchr onization window width obtained by 
this Embodiment and transmittifflrrroiTe^fio n 
tim e are reasoned by the rule which is 
expressed with R1-R6 which it defines b elow 
and which was expressed qualitatively. 



[0025] 

ri :gft m^m^mtm^ 

tilt, P^^K^S^/J^B 



[0025] 

R1 : If change rate of a received electric field 
strength is large to negative and there are few 
bit errors, it wiN take synchronization window 
widt h larger transmitting correction time rather 
small. 



[0026] 

R2 : £f&«#&gtf)gffcspS#A 



[0026] 

R2: If change rate of a received electric field 
strength is large to negative and there are many 
bit errors, it will tak e synchronization wind ow 
widthj iTojg_g^eatJyJajger transmitting correction 
time. 



[0027] 

R3 : §m (Dmtm^h 



[0027] 

R3: There is no change in change rate of a 
received electric field strength not much, and if 
there are few bit errors, it will take 
synchroniz ation window width rather s mall, and 
"wHTtake transmitting correction time rather 
small. 



[0028] 

R4 : &\tmm&&<Dm\:mz-h 



[0028] 

R4: There is no change in change rate of a 
received electric field strength not much, and if 
there are many bit errors, it will take 



@ ^alflllE^ifpiSr^^ S \Ct synchronization wi ndow widthjTT oregreatly 
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So 

[0029] 

R5 : %m&ft&&<D&{t&#JE 

<5o 

[0030] 

R6 : mtnm&&(omkm^ 



[0031] 

Ol^T, min — max^J&Ji'k&r 
[0032] 

»«t<i*ij35ij¥©i6tt, sis m# 



larger transmitting correction time. 
[0029] 

R5: If change rate of a received electric field 
strength is just large and there are few bit 
errors, it will take transmitting correcti on time for 
s ynchronization window width rat her small 
rather small. 

[0030] 

R6: If change rate of a received electric field 
strength is just large and there are many bit 
errors, i t will take transmitting correc tion time for 
syjichronjza^ 
rather small. 



[0031] 

Next, according to the flowchart of FIG. 2, it 
explains the decision approach of 
synchr onization window w idth and transmitting 
correction time by the fuzzy reasoning which 
used the min-max synthetic centroid-method 
about action of a TDMA radio apparatus. 

[0032] 

A receiver section 11 receives data, if receiving 
data are extracted with the protocol control 
means 13, from the received 
electric-field-strength detection means 14 and 
the bit error detection means 15, the reception 
signal fluctuation state discrimination means 16 
will read the present size and the present 
number of bit errors of a received electric field 
strength (step 1), and will calculate the time 
variation of the received electric field strength 
from a starting time, and the number of bit error 
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accumulation last time (step 2). 
Next, in order to perform reasoning according to 
a previous rule, it sets the number of times of a 
loop to the number of rules (6) (step 3), and 
performs the following loop processing. 



[0033] 

^^(D^ry^l/^K (A) 

7ffl$t^<D-w?-y?& (B) 

fe5(^T77°4, 5) : O^iCA^B 

i^(nnii^ ioj:0^2il<bmi 

U(o^n^ti(D^zM^xmm 

7^T6) 0 



[0033] 

First, it obtains matching degree (B) to matching 
degree (A) to the Membership function of the 
time variation of the received electric field 
strength obtained with respect to the first 
antecedent part of a rule this time, and the 
Membership function of the number of bit errors 
obtained with respect to the 2nd antecedent 
part of a rule this time (steps 4 and 5). 
Next it obtains the min calculation result of A 
and B, and computes a reasoning result by 
performing Claim 1 and Claim 2, and the min 
calculation of a consequent further. 
That is, it compares A with B and applies the 
value of the smaller one with respect to the 
respective term of a rule consequent, it reasons 
by a Membership function whether it is how 
much applied (step 6). 



[0034] 

GiXn/U-MLtt^xmai&ffe 

#>it&m%if&%:izm*xmaxm 

x^tcmm^^^ityr 

"Mmxh&tzfr, mm^m^ 



[0034] 

If reasoning is completed with respect to all 
rules (step 7), in order to perform synthesis of a 
reasoning result, it performs a max calculation 
with respect to each reasoning result obtained 
at step 6 (step 8). 

Thus, since the obtained synthetic result of 
reasoning is fuzzy quantity, in order to use for 
control, it is necessary to convert it into scalar 
quantity. 

In this Embodiment, it acquires the definite 
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[0035] 



[0036] 

o£^ % H3, m^m^x, ±ta 

Xfo5 0 



[0037] 



value which it relates to the synchronization 
window width to need and the size of 
transmitting correction time by calculating the 
center of gravity of a composite result (step 9). 

[0035] 

The synchronization window width and 
transmitting correction time which were 
obtained as mentioned above are given to the 
synchronization timing-control means 17 and 
the output timing-control means 18, a setting is 
performed with respect to a receiver section 11 
and a transmission section 12. 

[0036] 

Below, it uses FIG. 3, FIG. 4 and explains the 
detailed application example of the 
above-mentioned reasoning algorithm. 
FIG. 3 is a Membership function which 
expresses the size of the time variation of a 
received electric field strength, the number of bit 
errors of receiving data and synchronization 
window width, and transmitting correction time 
by fuzzy quantity. 

An axis of abscissa expresses a respective 
size, the vertical axis takes the grade values 
from 0 to 1 . 

This figure is for the time variation of a received 
electric field strength to convert into an assay 
value the qualitative representation by It is 
large" and the language of "being small" by a 
grade. 

[0037] 

The time [ to be here ] timing. Wherein, when 
the time variation of a received electric field 
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^tlO. 8, 0. 2(D^U~VX^y 

^tl^tlO. 6, 0. 4(D^V- 
/l/— /W±R1, R2, R3, R4i:/cC 

*ro^fijc(iH4Jc^-f intern 

&iX&f&&%:<Dmfc*kik^ 
^ft^ft9. 0, 3. 2kftZo 

[0038] 

d^3^^h#-V^^^^M!E 



strength assumes that the number of bit errors 
of -80 and receiving data was 2, it matches the 
time variation of a received electric field 
strength in grades of 0.8,0.2, respectively with 
respect to a thing definition of a Membership 
function large to negative and small, since the 
bit error quantity of receiving data is matched in 
grades of 0.6,0.4, respectively with respect to a 
definition of many [ "it being few" and / "many" ] 
of a Membership function, an effective rule 
constitutes R1, R2, R3 t and R4, as shown in 
FIG. 4, the synthesis of the reasoning result of 
each rule and a reasoning result appears, the 
definite value which it relates to the 
synchronization window width to need and the 
size of transmitting correction time will 
constitute 9.0,3.2, respectively, when the center 
of gravity of a composite result is taken 
according to said algorithm. 

[0038] 

It gives the definite value acquired here to the 
synchronization timing-control means 17 and 
the output timing-control means 18 as new 
synchronization window width and transmitting 
correction time, and performs a setting with 
respect to a receiver section 11 and a 
transmission section 12. 
That is, it sets by a width of 9 bits before or after 
the receiving timing which has synchronization 
window width estimated, it sets so that a 
transmitting output may be corrected at the 
timing early 3 bits from the transmitting timing 
estimated from the receiving timing and 
transmission may be performed. 
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[0039] 



[ADVANTAGE OF THE INVENTION] 

A reception signal fluctuation state 
discrimination means with which this invention 
discriminates the fluctuation state of a reception 
signal. 

The database part which stores the knowledge 
which it relates to the fluctuation state of a 
reception signal, and a synchronization 
timing-control means which sets 
synchronization window width. 
It provided the output timing-control means 
which sets transmitting correction time, 
therefore, even when a station, the 
geographical conditions of a wireless-terminal 
periphery, and the movement conditions of a 
communication terminal vary, it always monitors 
the fluctuation state of the reception signal in 
communication, by making regulation of 
synchronization window width or transmitting 
correction time perform appropriately according 
to a situation, it prevents degradation of a 
speech quality and it becomes possible to raise 
a call distance limit. 



[0040] 



[0040] 

Moreover, by settin g to suitable sy jicjironization 
windowwiditi, since it is not necessary to turn 
on a receiver section more than the need, it 
leads to decreasing of power consumption and 
can also prolong the battery life of a portable 
communication terminal. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 
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TDMAii 



[FIG 1] 

The block diagram of the TDMA radio apparatus 
in one embodiment of this invention 



102] 

b 



[FIG 2] 

The flowchart which represents the profile of the 
processing which obtains the synchronization 
window width with the optimal reception signal 
fluctuation state discrimination means and 
transmitting correction time of a TDMA radio 
apparatus in one embodiment of this invention 



[113] 



[FIG 3] 

The Membership-function figure used in order 
to express by a f-set about the time variation of 
the received electric field strength which the 
database part of the TDMA radio apparatus in 
one embodiment of this invention is storing, the 
size of the number of bit errors of receiving 
data, and the synchronization window width 
which performs adjustment and the size of 
transmitting correction time 



[FIG 4] 

The receiving timing with the TDMA radio 
apparatus in one embodiment of this invention. 
Wherein, the figure where change rate of a 
received electric field strength represents the 
process in which -80 % and the number of bit 
errors reason the synchronization window width 
optimal when it is 2, and transmitting correction 
time, and a reasoning result 



[1215] 



[FIG 5] 

The block diagram of the conventional TDMA 
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radio apparatus 
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[DESCRIPTION OF SYMBOLS] 

11 Receiver section 

12 Transmission section 

13 Protocol control means 



14 £{g«#3&gtfefcti^© 

15 t^S£<9l££B3M£ 

16 gffff^M^fiWJ^ 

17 l^ffl^^V^J^^© 



14 Received electric-field-strength detection 
means 

1 5 Bit error detection means 

16 Reception signal fluctuation state 
discrimination means 

17 Synchronization timing-control means 



18 ftjit^sifUU^Mk. 18 Output timing-control means 

19 -r— 19 Database part 
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[FIG. 5] 
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[FIG 2] 
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